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PURPOSE: To use high temperature and high pressure gases required at a reforming 
process as power, and improve durability as well as an availability factor by 
concurrently using a combustion plasma and the oxygen enriched air for enabling 
reforming reaction to be applied via the non-catalytic partial combustion method. 
CONSTITUTION: Fuel gases, steam, the oxygen enriched air and H2 circulation 
gases are respectively supplied to a reformer 1 . A spark plug 7 is ignited immediately 
before the completion of the compression stroke of the reformer 1, and 
oxygen-hydrogen mixed gases in a precombustion chamber 5 flow into a main 
combustion chamber 4, while burning. As a result, gas temperature in the chamber 4 
rises and water-fuel mixed gases start a reforming reaction process. Then, a 
combustion plasma is generated with a plasma electrode 30 at expansion stroke, 
thereby compensating for gas activity. A part of exhaust gases from a fuel cell 2 flows 
to the reformer 1 , and the rest is burnt in a combustor 42, together with exhaust gases 
of the oxygen enriched air, thereby rotating a turbine 22 and operating a generator 27. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the fuel cell power generation structure-of-a-system view of this invention. 
[Drawing 21 It is explanatory drawing showing the operating state of a reforming machine, 
[Drawing 3] It is the fuel cell power generation structure-of-a-system view of this invention. 
[Drawing 4] It is explanatory drawing showing the operating state of a reforming machine. 
[Drawing 51 It is the outline block diagram of an air separation plant. 
[Drawing 61 It is the conventional fuel cell power generation structure-of-a-system view. 
[Drawing 71 It is explanatory drawing showing the operating state of a reforming machine, 
[Description of Notations] 

1 Reforming Machine 

2 Fuel Cell 

3 Air Separation Plant 

4 Main Combustion Chamber 

5 Precombustion Chamber 
1 1 Piston 

17 Steam Eliminator 
30 Plasma Electrode 

32 Fuel Gas Supply System 

33 Steam Supply System 

34 Oxygen-Enrichment Air Supply System 

35 Circulating Gas Supply System 

36 Reformed Gas Supply System 
5 1 Reforming Machine 

54 Outer Wall Object 

55 Wall Object 

56 Wall Piping 

57 Main-Fuel Nozzle 



[Translation done.] 



Searching PAJ 



PATENT ABSTRACTS OF JAPAN 





( 11 publication number : 

(43)Date of publication of application : 


08-185880 
16.07.1996 


(51)Int.CL 




HOIM 8/0 6 
C01B 3/38 




(21) Application number : 

(22) Date of filing : 


06-339104 
28.12.1994 


(71) Applicant : 

(72) Inventor : 


KOBE STEEL LTD 
SAKAMOTO YUJIRO 
KUROSAKA TOSHIO 
TAGASHIRA SHIGEYOSHI 
MORINISHI YOSHIAKI 
YAMASHITA KIKUO 



(54) FUEL CELL POWER GENERATION SYSTEM 

(57)Abstract: 

PURPOSE: To use high temperature and high pressure gases required at a reforming 
process as power, and improve durability as well as an availability factor by 
concurrently using a combustion plasma and the oxygen enriched air for enabling 
reforming reaction to be applied via the non-catalytic partial combustion method. 
CONSTITUTION: Fuel gases, steam, the oxygen enriched air and H2 circulation gases 
are respectively supplied to a reformer 1 . A spark plug 7 is ignited immediately before 
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gases in a precombustion chamber 5 flow into a main combustion chamber 4, while 
burning. As a result, gas temperature in the chamber 4 rises and water- fuel mixed gases 
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CLAIMS 



[Claim] 

[Claim 1] The fuel cell power generation system characterized by having the fuel cell generated using the air separation plant 
which generates oxygen-enrichment air, the reforming machine which generates reforming gas by burning a steam and fuel gas 
under presence of a combustion plasma, and carrying out a reforming reaction using the above-mentioned oxygen-enrichment 
air, and the above-mentioned reforming gas and the above-mentioned oxygen-enrichment air. 

[Claim 2] The above-mentioned reforming machine is the fuel cell power-generation system of the claim 1 publication 
characterized by consisting of a gas engine which repeats continuously the inhalation-of-air process which carries out the 
inhalation of air of oxygen-enrichment air, a steam, and the fuel gas, the pressing operation which compresses these gas, the 
intumescence process which burns these gas under presence of a combustion plasma, and the exhaust air process which 
discharges the reforming gas generated by the reforming reaction by combustion in this order. 

[Claim 3] The above-mentioned reforming machine is the fuel cell power generation system of the claim 1 publication 
characterized by consisting of a gas turbine burned under presence of a combustion plasma while making it circle in 
oxygen-enrichment air, a steam, and fuel gas. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the fuel cell power generation system which changes and generates the chemical 

energy which a propellant has to electrical energy. 

[0002] 

[Prior art] A fuel cell power generation system does not substitute a thermal-power-station facility of the present condition for 
general private demands, is called locality power generation sense, and serves as a minor type power generation facility. 
Although the above-mentioned fuel cell power generation system was applied to the power generation facility and some which 
applied others, the atomic power, the steam turbine, the gas turbine, and the power generation system of a reciprocating engine 
are in it, the atomic power and the power generation system of a steam turbine are unsuitable for the minor type power 
generation facility, since it is not economical, if it does not large-sized-ize. Moreover, the generating efficiency makes 30% and 
38% the upper limit, respectively and the gas turbine and the power generation system of a reciprocating engine are inferior to 
the generating efficiency of a fuel cell power generation system in it. 

[0003] Therefore, as a power generation system at the time of having by the high generating efficiency and constituting a minor 
type power generation facility, promising ** of the fuel cell power generation system is carried out, and it is set at recent years. 
As shown in drawing 6 , in the reforming machine 101 of a catalyst formula, heat fuel gas and a steam under a catalyst, and 
reforming gas is generated. This reforming gas is supplied to fuel-electrode 102a of a fuel cell 102, and the fuel cell power 
generation system generated by moving 02- to fuel-electrode 102a as a charge carrier from oxygen pole 102b adopts. 
[0004] 

[Object of the Invention] However, in the above-mentioned conventional fuel cell power generation system, even if it is a 
reaction under a catalyst since this reaction is intense endothermic reaction in case fuel gas and a steam are made to react in the 
reforming machine 101 and reforming gas is generated, it is necessary to heat at about 800 degrees C indirectly from the exterior, 
therefore, since it is necessary to carry out by constituting the reforming machine 101 and boiling a maintenance of the reforming 
machine 101 frequently [ high ] as a result so that it may have the function of a hot heat exchanger in which the combustion gas 
below and over 1050 degrees C was used as shown in drawing 7 , there is a problem that the operating ratio of a fuel cell power 
generation system falls 

[0005] Furthermore, in the conventional fuel cell power generation system, since it is exhausted from ****** 103 after using the 
combustion gas below and over 1050 degrees C for generation of the reforming gas which is not directly related to power 
generation, as shown in drawing 6 , the problem are difficult has also raised the comprehensive generating efficiency to about 38 
- 39% or more. 

[0006] Therefore, this invention tends to offer the fuel cell power generation system which can raise an operating ratio and a 

comprehensive generating efficiency. 

[0007] 

[The means for solving a technical problem] In order to solve the above-mentioned purpose, it is characterized by having the fuel 
cell generated using the air separation plant which generates oxygen-enrichment air, the reforming machine which generates 
reforming gas by burning a steam and fuel gas under presence of a combustion plasma, and carrying out a reforming reaction 
using the above-mentioned oxygen-enrichment air, and the above-mentioned reforming gas and the above-mentioned 
oxygen-enrichment air. 

[0008] In addition, the inhalation-of-air process to which the above-mentioned reforming machine carries out the inhalation of 
air of oxygen-enrichment air, a steam, and the fuel gas, The pressing operation which compresses these gas, and the 
intumescence process which burns these gas under presence of a combustion plasma, It is desirable to consist of a gas engine 
which repeats continuously the exhaust air process which discharges the reforming gas generated by the reforming reaction by 
combustion in this order, and a gas turbine burned under presence of a combustion plasma while making it circle in 
oxygen-enrichment air, a steam, and fuel gas. 
[0009] 

[Operation] According to the above-mentioned configuration, the reforming reaction by the partial combustion process of a 
non-catalyst is attained by using together a combustion plasma and oxygen-enrichment air. From the ability to be used as power, 
the hot and high-pressure gas (quantity exergy) which is needed during reforming While it is enabled to raise the operating ratio 
of a fuel cell power generation system with the reforming vessel which excelled the catalyst formula in endurance, it is enabled to 
raise the comprehensive generating efficiency of a fuel cell power generation system. 
[0010] 



[Example] J - ..-^ 

One example of a [example 1] this invention is explained using drawing 1 or drawing 2 . The fuel cell power generation system 
concerning this example has the air separation plant 3 which generates oxygen-enrichment air (02 40-70%), the reforming 
machine 1 which generates reforming gas by burning a steam and fuel gas under presence of a combustion plasma, and carrying 
out a reforming reaction using oxygen-enrichment air, and the fuel cell 2 generated using reforming gas and oxygen-enrichment 
air, as shown in drawing 1 . 

[001 1] The above-mentioned reforming machine 1 consists of a gas engine which repeats continuously the inhalation-of-air 
process which carries out the inhalation of air of oxygen-enrichment air, a steam, and the fuel gas, the pressing operation which 
compresses these gas (oxygen-enrichment air, a steam, fuel gas), the intumescence process which burns these gas under presence 
of a combustion plasma, and the exhaust air process which discharges the reforming gas generated by the reforming reaction by 
combustion in this order. 

[0012] That is, the reforming machine 1 has the main combustion chamber 4 and the precombustion chamber 5, as shown in 
drawing 2 , and the plasma electrode 30 ( drawing 1 ) is formed in the precombustion chamber 5 at the spark plug 7 and the main 
combustion chamber. A spark plug 7 generates a spark to a precombustion chamber 5 at the time of an intumescence process, 
and as shown in drawing 1 , by supplying power from the plasma power 3 1 at the time of an intumescence process, the electrode 
for plasmas 30 generates a combustion plasma, and compensates the shortage of activity of the gas at the time of a reforming 
reaction. 

[0013] Furthermore, as shown in drawing 2 , 1st suction opening 5a and exhaust-port 5b are formed in the precombustion 
chamber 5. While the 1st inlet valve 8 which will be in the **** status at the time of an end of an inhalation-of-air process was 
formed in 1st suction opening 5a, when the 1st gas mixer 10 is connected through piping which can adjust a quantity of gas flow 
and, as for the 1st gas mixer 10, the 1st inlet valve 8 changes into the **** status, it is oxygen-enrichment air and H2. Circulating 
gas is mixed and oxygen-hydrogen mixed gas is supplied to a precombustion chamber 5. On the other hand, the exhaust valve 9 
which will be in the **** status is formed in exhaust-port 5b at the time of an intumescence process, and an exhaust valve 9 
discharges the reforming gas generated at the time of an intumescence process from a precombustion chamber 5. 
[0014] The above-mentioned precombustion chamber 5 is ****ed by the main combustion chamber 4 through the breakthrough 
6. While the fitting of the slide of the piston 1 1 connected to the generator 28 of drawing 1 through the crankshaft system 29 is 
made free to the main combustion chamber 4, 2nd suction opening 4a is formed. While the 2nd inlet valve 12 which will be in 
the **** status at the time of an inhalation-of-air process is formed, the 2nd gas mixer 13 is connected to 2nd suction opening 4a 
through piping which can adjust a quantity of gas flow, the [ and ] - when the 2nd inlet valve 12 changes into the **** status, 2 
gas mixer 13 mixes a steam (H2 O) and fuel gas (CH4), and supplies steam-propellant mixed gas to a main combustion chamber 
4 

[0015] The fuel gas (CH4) supplied to the above-mentioned reforming machine 1, a steam (H2 O), oxygen-enrichment air, and 
H2 Circulating gas is supplied, respectively from the fuel gas supply system 32, the steam supply system 33, the 
oxygen-enrichment air supply system 34, and the circulating gas supply system 35, as shown in drawing 1 . 
[0016] The above-mentioned fuel gas supply system 32 has the desulphurization reaction machine 14, the fuel gas preheater 16, 
and fuel gas ****** 15, removes the sulfur oxide in the fuel gas which fuel gas ****** 15 **** e d and was heated with the fuel 
gas preheater 16 with the desulphurization reaction vessel 14, and supplies it to the reforming machine 1. Moreover, the steam 
supply system 33 has the steam eliminator 17 which generates a steam to heating of water using the heat at the time of power 
generation of a fuel cell 2, and the steam eliminator 17 supplies a steam to the heat exchanger 18 which cools the reforming gas 
discharged from the reforming machine 1 besides supply of the steam to the reforming machine 1, and the fuel gas preheater 16 
which heats the fuel gas supplied to the desulphurization reaction machine 14 as a heat transfer medium. 

[0017] Moreover, the oxygen-enrichment air supply system 34 has the dehumidifier 20 which removes moisture from air, the air 
separation plant 3 which generates oxygen-enrichment air from air, and the air compressor 19 which **** s oxygen-enrichment 
air, and supplies oxygen-enrichment air to the reforming machine 1 by connecting an air compressor 19 to the reforming machine 
1. Furthermore, it connects also with oxygen pole 2b of a fuel cell 2, and an air compressor 19 supplies oxygen-enrichment air to 
a fuel cell 2. Moreover, it is H2 on the basis of the gas by which the circulating gas supply system 35 has the H2-PSA equipment 
21, and the H2-PSA equipment 21 is discharged from fuel-electrode 2a of a fuel cell 2. Circulating gas is generated and the 
reforming machine 1 is supplied. 

[0018] The ** gas discharged from the above-mentioned H2-PSA equipment 21 burns with a combustor 42 with the gas 
discharged from oxygen pole 2b of a fuel cell 2, it delivers to a turbine 22, and a turbine 22 operates a generator 27 by the 
combustion gas of ** gas and an exhaust gas. This gas generator 22 is connected to the steam separator 23, and the gas side is 
connected to the exhaust air column 24 so that a steam separator 23 may make only the gas constituents in ** gas and an exhaust 
gas emit outside. On the other hand, the liquid side of a steam separator 23 is connected to the steam eliminator 17 through the 
water recovery pump 25 and the water treating unit 26 so that water may be collected and reused from ** gas and an exhaust gas. 

[0019] Moreover, the reforming gas discharged from the reforming machine 1 is discharged in the reforming gas supply system 
36. The reforming gas supply system 36 is [ ****** 37, the elevated-temperature CO reactor 38, the low-temperature CO reactor 
39, the steam separator 40, and ] C02 by the case. It connects with fuel-electrode 2a of a fuel cell 2 through the stripper 41, and 
the reforming gas which carried out the hydrogen enrichment from reforming gas by the above-mentioned devices 37-41 is 
generated, and fuel-electrode 2a of a fuel cell 2 is supplied. 

[0020] In the above-mentioned configuration, an operation of a fuel cell power generation system is explained. 

[0021] It is fuel gas, a steam, oxygen-enrichment air, and H2 to the reforming machine 1 from the fuel gas supply system 32, the 

steam supply system 33, the oxygen-enrichment air supply system 34, and the circulating gas supply system 35. Circulating gas 



will be supplied, respectively. The ste, Jrnd fuel gas which were supplied to the reforrriii^machine 1 As shown in drawing 2 , 
when the piston 1 1 of a main combustion chamber 4 retreats and the 2nd inlet valve 12 changes into the **** status at the time of 
an inhalation-of-air process, it is mixed by the 2nd gas mixer 13. as water-propellant mixed gas For example, since it preheats, 
Since it covers that gas adhesion becomes small, it will have by the hyperbaric-pressure force before and behind 2kg[/cm ]2 ab, 
and will be introduced into a main combustion chamber 4. And if a piston 1 1 retreats to the position before and behind a bottom 
dead point, and it becomes just before an inhalation-of-air process is completed While the 2nd inlet valve 12 will be in the closed 
plug status and supply of the water-propellant mixed gas to a precombustion chamber 5 will be stopped The 1st inlet valve 8 of a 
precombustion chamber 5 will be in the **** status, and it is oxygen-enrichment air and H2. While circulating gas is mixed by 
the 1st gas mixer 10, as oxygen-hydrogen mixed gas, it will have by the pressure of for example, 6.4kg[/cm ]2 ab, and will be 
introduced into a precombustion chamber 5. 

[0022] Next, if a pressing operation is started by advance of a piston 1 1 and the pressure of a precombustion chamber 5 becomes 
more than 6.4kg[/cm ]2 ab, since both the combustion chambers 4-5 are ****ed through the breakthrough 6 by the 
precombustion chamber 5 and the main combustion chamber 4 from which the 1st inlet valve 8 changed into the closed plug 
status, and changed into the sealing status, oxygen-hydrogen mixed gas and steam-propellant mixed gas will exist in them as 
principal component gas, respectively. Therefore, the steam-propellant mixed gas which exists in a precombustion chamber 5 
will be compressed, maintaining the status of principal component gas. By this, although adiabatic compression will be carried 
out from 2kg [/cm ]2 ab to 14kg [/cm ]2 ab and gas temperature will also rise when a pressure ratio is set to 7, the 
steam-propellant mixed gas of a main combustion chamber 4 Since the oxygen-hydrogen mixed gas of a precombustion chamber 
5 is attracted by 6,4kg[/cm ]2ab weakness (for example, an average of 5kg[/cm ]2 ab), It becomes the pressure ratio of 14 / 5= 
2.8, and becomes the adiabatic compression in a pressure ratio smaller than the pressure ratio of a precombustion chamber 5, 
elevation of the gas temperature by compression will be suppressed, and an explosion will be prevented. 
[0023] Then, by lighting a spark plug 7 just before an end of a pressing operation, while the oxygen-hydrogen mixed gas (02, 
N2, H2, and H2 O) of a precombustion chamber 5 bums, it will flow into a main combustion chamber 4 through a breakthrough 
6. By this, when the gas temperature of a main combustion chamber 4 rises further, water-propellant mixed gas will cause a 
reforming reaction. That is, a reforming reaction is ended, while water-propellant mixed gas starts a reforming reaction at the 
time of the early stages of an intumescence process and does an intumescence task at it. Moreover, the combustion plasma is 
generated by the plasma electrode 30 of drawing 1 at the time of the above-mentioned intumescence process, and the reforming 
reaction is good when this combustion plasma compensates shortage of gas activity. 

[0024] After the above-mentioned intumescence process is completed, the exhaust air process which discharges the generated 
reforming gas will be started. And if reforming gas is exhausted by 2kg [/cm ]2 ab from a precombustion chamber 5, the 
following inhalation-of-air process will be started, and reforming gas will be generated by repeating a reforming reaction, making 
a part of reforming gas always remain. 

[0025] The reforming gas generated in the above-mentioned reforming machine 1 will be discharged by the reforming gas supply 
system 36 as shown in drawing 1 . For the reforming gas of the reforming gas supply system 36, CO in reforming gas is C02 by 
the elevated-temperature CO reactor 38 and the low-temperature CO reactor 39. H2 A **** separation will be carried out by the 
steam separator 40 after carrying out. By the case, it is C02. It is C02 by the stripper 41. After considering as high-concentration 
hydrogen emichment gas by being removed, it will deliver to fuel-electrode 2a of a fuel cell 2. And the hydrogen enrichment gas 
supplied to the fuel cell 2 will be used for power generation of a fuel cell 2 with the oxygen-enrichment air currently supplied to 
the fuel cell 2 from the oxygen-enrichment air supply system 34. 

[O026] For the exhaust gas of the hydrogen enrichment gas discharged from the fuel cell 2, it delivers to the H2-PSA equipment 
21, and a part is H2. The reforming machine 1 will be supplied as circulating gas. The remaining gas burns with a combustor 42 
with the exhaust gas of the oxygen-enrichment air discharged from the fuel cell 2, and combustion gas rotates a turbine 22 and 
makes a generator 27 operate. Then, while a part for a gas is discharged by the steam separator 23 from the exhaust air column 
24, a reuse will be carried out to the steam which water is delivered to the steam eliminator 17 and supplied to the reforming 
machine 1 etc. 

[0027] The [example 2], next other examples of this invention are explained using drawing 3 or drawing 4 . In addition, the same 
sign is appended to the same component as an example 1 , and the explanation is omitted, 

[O028] Such a fuel cell power generation system has the gas turbine-type reforming machine 51 burned under presence of a 
combustion plasma in this example, making it circle in oxygen-enrichment air, a steam, and fuel gas, as shown in drawing 3 . 
This reforming machine 51 has the outer wall field 54 formed in the shape of a hollow cartridge, and the wall field 55 formed in 
the interior of the outer wall field 54 in the shape of a hollow cartridge, as shown in drawing 4 . The wall field 55 is two or more 
liner 55c which formed the strip annularly. - It consists of the aggregate, and opening is carried out so that the connection 
between each liner 55c and 55c may be made to **** the outside and the inside of the wall field 55. And the outer wall field 54 
and the wall field 55 are arranged so that both ****s may be in agreement, and feed-hopper 54a, 55a, and exhaust port 54b and 
55b are formed in the ends of the outer wall field 54 and the wall field 55, respectively. 

[0029] lst-outer wall piping 60a is joined to feed-hopper 54a of the above-mentioned outer wall field 54. Into lst-outer wall 
piping 60a, interpolation of the wall piping 56 joined to feed-hopper 55a of the wall field 55 is carried out. And between 
lst-outer wall piping 60a and the wall piping 56, a steam supplies from the steam eliminator 17 of drawing 3 , and a part 
advances into the wall field 55 and uses this steam for generation of reforming gas while it cools the wall field 55, flowing the 
space section formed with the outer wall field 54 and the wall field 55. 

[0030] Moreover, into the wall piping 56, interpolation of the main-fuel nozzle 57 is carried out, and the mixed gas (oxygen 
steamy mixed gas is called hereafter) of oxygen-enrichment air and a steam supplies between the wall piping 56 and the 
main-fuel nozzle 57. Moreover, the swirler 59 is formed in the outlet side between the wall piping 56 and the main-fuel nozzle 



57, and a s wirier 59 carries out the rev _.*on jet of the above-mentioned oxygen steamyv^zfxed gas, and is introduced in the wall 
field 55. Furthermore, interpolation of the anode electrode 58 is carried out into the main-fuel nozzle 57, and the mixed gas (fuel 
vapor mixed gas is called hereafter) of fuel gas and a steam supplies between the main-fuel nozzle 57 and the anode electrode 58. 

[0031] On the other hand, 2nd-outer wall piping 60b is joined to exhaust port 54b of the outer wall field 54. In 2nd-outer wall 
piping 60b, interpolation of the reforming gas piping 62 is carried out, and the steam used for cooling of the above-mentioned 
wall field 55 flows at the space section between 2nd-outer wall piping 60b and the reforming gas piping 62. Moreover, the 
cooling water piping 63 and the fuel gas piping 64 for which cooling water flows are ****ed by 2nd-outer wall piping 60b and 
the reforming gas piping 62, and the cooling water piping 63 and the fuel gas piping 64 are connected to the subfuel nozzle 65 
****ed in the wall field 55. This subfuel nozzle 65 has the cathode electrode 66 in the opposite side over the anode electrode 58, 
and the cathode electrode 66 generates a combustion plasma in the wall field 55 by the anode electrode 58. A cathode and an 
anode may be reversed by the case. 

[0032] The oxygen steamy mixed gas supplied to the above-mentioned reforming machine 5 1 is supplied through the 2nd turbine 
53 which operates a generator 28 as shown in drawing 3 , and this oxygen steamy mixed gas is generated by making the 
oxygen-enrichment air supply system 34 and the steam supply system 33 join. Moreover, the fuel vapor mixed gas supplied to 
the reforming machine 51 is generated by making the fuel gas supply system 32 and the steam supply system 33 join, and after 
delivering the reforming gas generated with the reforming vessel 51 to the 1st turbine 52 by which the series connection was 
carried out to the 2nd above-mentioned turbine 53, it supplies it to fuel-electrode 2a and 2a of a fuel cell 2-2 through the 
reforming gas supply system 36, Since other configurations are the same as that of an example 1, they omit the explanation. 
[0033] In the above-mentioned configuration, an operation of a fuel cell power generation system is explained. 
[0034] When fuel vapor mixed gas and oxygen steamy mixed gas are supplied to the reforming machine 5 1 from the fuel gas 
supply system 32, the steam supply system 33, and the oxygen-enrichment air supply system 34, these gas will be introduced in 
the wall field 55 from the feed-hopper 55a side of the wall field 55, as shown in drawing 4 . It will flow backwards to the 
main-fuel nozzle 57 side, will become a revolution style, and will be mixed in main combustion-zone A and A in which a 
revolution style exists, and the gas introduced in the wall field 55 will burn at an elevated temperature by the flame-stabilizing 
function of the late fraction of the rate of flow. In addition, fuel gas, oxygen-enrichment air, and the steam need to be supplied to 
main combustion-zone A and A so that equivalent ratio may become 1 order. This fuel gas is H2 of fuel cell exhaust gas. Also 
thing CH4 for which it dissociates and the part is introduced H2 It can also consider as mixed gas. 

[0035] Moreover, a part of fuel vapor mixed gas is blowing off so that a big eddy may be formed in main combustion-zone A 
and the orientation of A from the subfuel nozzle 65 through the fuel gas piping 64. And it will be mixed with the gas of the high 
activity which became the elevated temperature by main combustion-zone A and A, and this fuel vapor mixed gas produces a 
reforming reaction in main combustion-zone A and A, and makes reforming gas generated. In this case, into the wall field 55, the 
combustion plasma is generated by the anode electrode 58 and the cathode electrode 66, and a combustion plasma carries out the 
temperature up of main combustion-zone A and the A further while it prevents a fall of the activity by the endothermic of a 
reforming reaction. Therefore, by continuing a reforming reaction good in main combustion-zone A and A, while reforming gas 
is generated continuously, it will be discharged by the reforming gas piping 62 from the inside of the wall field 55. Also to a 
subfuel nozzle, it is H2. Gas may be mixed. 

[0036] As shown in drawing 3 , after the above-mentioned reforming gas is delivered to the 1st turbine 52 and operates a 
generator 28 through the 1st turbine 52, it will be delivered to the reforming gas supply system 36. And the reforming gas 
delivered to the reforming gas supply system 36 is the elevated-temperature CO reactor 38 and C02. After a stripper 41 etc. 
considers as high-concentration hydrogen enrichment air, it will deliver to fuel-electrode 2a of a fuel cell 2, and will be used for 
power generation of a fuel cell 2 with the oxygen-enrichment air generated by the air separation plant 3. Then, when reforming 
gas and oxygen-enrichment air are used for power generation of a fuel cell 2 and discharged, after burning with a combustor 42 
and using for power generation of a generator 27, water will be collected by the steam separator 23 and the reuse of these 
exhaust gases will be carried out. Since other operations are the same as that of an example 1, they omit the explanation. 
[0037] As mentioned above, the fuel cell power generation system explained in this example 1-2 is a configuration with the fuel 
cell generated using the air separation plant which generates oxygen-enrichment air, the reforming machine which generates 
reforming gas by burning a steam and fuel gas under presence of a combustion plasma, and carrying out a reforming reaction 
using the above-mentioned oxygen-enrichment air, and the above-mentioned reforming gas and the above-mentioned 
oxygen-enrichment air. H2 in fuel cell exhaust gas It dissociates and may be made to burn with a reforming vessel. 
[0038] Although, as for the steam reforming reaction which generates reforming gas by the reforming reaction of a steam and 
fuel gas, it is necessary for a reaction rate to activate a reaction by making it high temperature more with a gas phase as 
compared with the time of catalyst use since it is low according to the above-mentioned configuration If a reforming reaction is 
carried out under presence of a combustion plasma, in order for a combustion plasma to produce the reaction activity operation 
more than a catalyst and an EQC, even if it does not make it high temperature extremely, it is enabled to raise a reaction rate. 
Moreover, it is N2 in reforming gas by using oxygen-enrichment air for a reforming reaction. Concentration is decreased and it is 
H2. While it is enabled to raise the concentration of CO and compression power decreases by air-flow-rate mitigation, it has 
become that it is easy to carry out a temperature rise by heat-capacity mitigation at the time of elevation of gas temperature. 
[0039] The reforming reaction by the partial combustion process of a non-catalyst is attained by using together a combustion 
plasma and oxygen-enrichment air by this. From the ability to be used as power, the hot and high-pressure gas (quantity exergy) 
which is needed during reforming While it is enabled to raise the operating ratio of a fuel cell power generation system with the 
reforming vessel which excelled the catalyst formula in endurance, it is enabled to raise the comprehensive generating efficiency 
of a fuel cell power generation system. 



[0040] Moreover, since the reforming. . Jtion by the partial combustion is possible for iv^eforming machine used for the fuel 
cell power generation system of this example 1-2, in the reforming machine of a catalyst formula, it becomes unnecessary 
constituting it of the restoration tub of required catalyst grain or an indirect heat exchange, and it is enabled to make the capacity 
of a reaction chamber very small. Moreover, it is also enabled to include in a part of engine as a reformer. 
[0041] In addition, it is desirable that the following reciprocating caging gas separators of a configuration of that the double 
action valve 72 which ****s when the cylinder room 75 carries out a pressure up more than a predetermined pressure with the 
1st piston 76 was formed between the adsorption room 70 in which the adsorption material 79 which absorbs nitrogen from air 
was held, and the cylinder room 75 where a capacity is fluctuated by the 1st piston 76 as shown in drawing 5 are used for the air 
separation plant 3 in this example 1-2. And since the oxygen-enrichment air supplied to the reforming machine 1-51 and the fuel 
cell 2 in this case can be created cheaply, it is enabled to reduce the power costs of a fuel cell power generation system. 
[0042] 

[Effect of the invention] this invention is the configuration of having the fuel cell generated as mentioned above using the air 
separation plant which generates oxygen-enrichment air, the reforming machine which generates reforming gas by burning a 
steam and fuel gas under presence of a combustion plasma, and carrying out a reforming reaction using the above-mentioned 
oxygen-enrichment air, and the above-mentioned reforming gas and the above-mentioned oxygen-enrichment air. 
[0043] The reforming reaction by the partial combustion process of a non-catalyst is attained by using together a combustion 
plasma and oxygen-enrichment air by this. Since the hot and high-pressure gas (quantity exergy) which is needed during 
reforming can be used as power, while it is more possible than the catalyst formula to raise the operating ratio of a fuel cell 
power generation system with the reforming vessel excellent in endurance The effect that it is possible to raise the 
comprehensive generating efficiency of a fuel cell power generation system is done so. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is the fuel cell power generation structure-of-a-system view of this invention. 
[ Drawing 2 ] It is explanatory drawing showing the operating state of a reforming machine. 
[ Drawing 3 ] It is the fuel cell power generation structure-of-a-system view of this invention. 
[ Drawing 4 ] It is explanatory drawing showing the operating state of a reforming machine. 
[ Drawing 5 ] It is the outline block diagram of an air separation plant. 
[ Drawing 6 ] It is the conventional fuel cell power generation structure-of-a-system view. 
[ Drawing 7 ] It is explanatory drawing showing the operating state of a reforming machine. 
[An explanation of a sign] 
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